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EXECUTI VE SUMVARY

The Federal Aviation Adm nistration (FAA) and Aeronautical Radio
Inc. (ARINC) are working a joint programto develop a capability
to transmt Automatic Term nal Information Service (ATIS)
informati on over the Aircraft Comruni cati ons Addressing and
Reporting System (ACARS) very high frequency (VHF) Data Link,

whi ch was devel oped, and is managed by ARI NC.

Thi s docunent describes the first study of three by the FAA
Techni cal Center of human factors aspects in the flight deck

di splay of ATIS. This first part-task study exam ned basic
format design variables. The purpose of this research was to 1)
begi n addressing flight deck issues pertinent to the design of
the air traffic control (ATC) tower ATIS work station and, 2)
collect data relative to standard and certification groups within
the FAA. Future studies in an FAA Technical Center high fidelity
nmockup, and various aircraft sinulators, will exam ne ful

m ssion i ssues such as procedures, equi pnent nechani zati on, and
aut omat i on.

The research question for this phase of testing is as foll ows:
VWhat is the best format, froma pilot's perspective, to present
ATIS information in the flight deck to facilitate rapid and
accurate information transfer? A total of 59 pilots assessed
ATI S designs, as presented on two common ACARS out put devi ces.
The test involved assessing the tine required to retrieve
information fromthe various ATIS design options, and the
frequency of retrieval errors. The pilots also conpleted a
guestionnaire at the end of formal testing.

The variables being tested, in this first phase, include |anguage
type, data structure, and text case. Oher design variables were
consi dered, but were not selected, since they were expected to
have little or no inpact initially. Human-conputer interface
literature was reviewed for supporting data in selecting the nost
critical variables.

The time and errors data were reduced, and descriptive statistics
were generated; inferential statistics on the tine data were
generated. The subjective data were summari zed and present ed.
Three design recomendati ons were nade, relative to the ATIS
ACARS flight deck interface design. |n summary, upper case,
categori zed tel etype should be used on the flight deck, for the
di splay of ATIS information.



| NTRODUCTI ON

Automated Term nal Information Service (ATIS) flight deck-
oriented research will be conducted in three phases. This report
describes the first phase, which was a part-task oriented study
of basic design variables. The objective of this research effort
was to have airline pilots formally coment on human factors

i ssues pertinent to the flight deck display of ATIS information.
Prelimnary design data can then be provided to workstation
system designers for their use in the initial naintenance update
by Aeronautical Radio, Inc. (AR NC).

Phase Il wll be the field studies at Pittsburgh and Baltinore.
Phase I'll will consist of evaluation in the Federal Aviation
Adm ni stration (FAA) Technical Center's Reconfigurable Cockpit
Simul ator (RCS) nockup, and high fidelity sinulators, in an
operational evaluation-type setting. Objective data, and nore
conplex issues, wll be addressed in full m ssion contexts.

PURPOSE.

The purpose of the study was to begin addressing flight deck

desi gn i ssues which mght inpact the design of the tower work
station, which will be used to create ATIS nessages. The study
al so exam ned areas of concern of standards and certification
personnel within the FAA. The study has provided a significant
dat a base of subjective comments frompilots on ATIS displ ay
design options. This data wll allow researchers to scope future
nmockup and sinulation studies, which will assist in the

devel opnent of flight deck procedures.

BACKGROUND.

The FAA Data Link Applications Ofice has been working with ARI NC
to devel op a nethod of delivering ATIS nessages via a very high
frequency (VHF) Data Link to the flight deck of selected air
carriers, at selected airports within the USA. The VHF Data Link
is the Aircraft Communi cati ons Addressi ng and Reporting System
(ACARS), devel oped and managed by ARI NC.

Engi neering tests by ARINC and USAir were conducted, in the
period of Decenber 1991 to April 1992. In this principally non-
human factors-rel ated research, a nunber of comments pertinent to
the cockpit ATIS presentation were made by pilots fromUSAir; the
interface design used in these tests was straight English (ENG
text in upper case. Comments were received concerning using ENG
as opposed to standard National Wather Service acronyns and
abbreviations, or radio teletype (RTTY). These coments were
consi dered, along with other human factors principles, in the
devel opnent of this part-task test.



A second evaluation by air traffic controllers was conducted in
February 1992. A followon test was conducted in June, 1992, by
ARINC. The June test allowed air traffic control (ATC) tower
personnel to critique the ATIS work station on which the ATIS
messages W Il be input for dissem nation over ACARS. Flight
deck-oriented eval uati ons were not conducted during this test.

Field testing of the ACARS ATIS system began in Oct ober 1992.
The first two airports to offer the ACARS ATIS capability were
Pittsburgh and Bal ti nore-Washi ngton; workstations wll be added
at other airports later.

The presentation format for the flight deck (upper-case ENG has
been set for the first version of the operating workstation
software; any changes to that format would have to be m nor

O her changes will becone possible during the standard

mai nt enance update, which will occur approximately one year after
i npl enent ati on.

RESEARCH QUESTI ON.

The research question generated for this evaluation was as
follows: "What is the best format, froma pilot's perspective, to
present ATIS information in the flight deck, to facilitate rapid
and accurate information transfer?"”

DI SCUSSI ON
SUBJECT PI LOTS.

Vol unt eer subject pilots were obtained fromvarious airlines,
including USAir, Delta, Anerican, and United. The pilots
(captains and/or first officers) had experience in a nunber of
aircraft types, B-727, B-737, B-747, B-757/767, F-100. A
conplete listing of aircraft experience is contained in appendix
E

Al t hough a total of 59 pilots participated, a conplete data
package (objective and subjective) was obtai ned on only 49, since
sone pilots were only able to participate in an abbreviated
interview. Basic personal data (nanme, address, and phone) were
gathered from sone, along with perm ssion to contact them at
future dates, if necessary. Anonymty was guaranteed to al
participating pilots.

FACI LI TY AND APPARATUS

A PC-driven Tel edyne Interactive Display Unit (IDU) was used to
present ATIS messages. This IDU represents the actual hardware
used on USAir for the ACARS; it is sonmewhat simlar to the system



used on Delta aircraft for the ACARS (Delta uses the Collins
| DU). The Tel edyne |1 DU displays 11 lines of data and 21
characters per line.

Sonme airlines, for exanple, American, use printers as the out put
device for the ACARS. These thermal-type printers use 4.5 inch

w de paper, capable of about 40 characters per line; length is
limted by the link, and the sender. Printout versions of the
ATI S nmessages were generated for those crews whose airline uses a
printer as the ACARS di spl ay.

ORI ENTATI ON.

The nature of this effort precluded the need for any el aborate
equi prent training. Wile all pilots were famliar with the
concept of ATIS, an orientation into the concept of ACARS ATIS
was provided. Further, an orientation period, prior to actual
testing, was conducted to discuss the purpose and background of
the study, and to answer the pilots' questions. Since the

di spl ay designs were the concern, the ATIS request process was
elimnated. That is, the pilot did not have "button pushing”

tasks; the display of ATIS was experinentally controlled. It was
enphasi zed to the volunteers that they were eval uating the

di spl ay design option - in no way were their flying skills being
t est ed.

SYSTEM DESI GN AND | NDEPENDENT VARI ABLES.

The content of the ATIS nessage is defined in the Airnen's

I nformati on Manual and the Pilot's Reference to ATC Procedures
and Phraseology. It is noted that ATIS is consi dered non-
control, essential, but routine, information for the pilot.
Pilots are required to obtain the ATIS early, and provide the
ATIS informati on code to ATC, upon initial contact.

The i ndependent variables selected for this study were | anguage,
data structure, and case. The |anguage variable included ENG
RTTY, and an internediate or conprom se (COW) translation. The
data structure variable included the condition where all data are
clustered (CLUS) together, and the ATIS is divided into three

di stinct categories (CAT) (header information, weather, and
Notices to Airmen (NOTAM/remarks). The case variable included
all upper and m xed case.

The tested designs are shown in appendix A (Tel edyne I DU version
only); the content of the printed version was the same, only the
width of text differs. Six departure and six arrival-oriented
messages were generated for this study.



These vari abl es were sel ected for study, because it was expected
that they would have the greatest initial inpact on the design.

O her variables of interest exist, for exanple, highlighting, but
were elimnated frominitial consideration in order to keep the
testing manageable. Additionally, the display and printouts were
capabl e of supporting the potential conditions of these

vari abl es.



A nunber of docunments were reviewed to aid in the design of
potential display formats. The docunent by Smth and Mosi er
(1986) entitled "CGuidelines for Designing User Interface
Software" was a primary source. O her docunents, as referenced
in Smth and Mosier, were reviewed, as well.

The | anguage variable was exanmined in the context of Smth and
Mosi er guidelines calling for I) mnimal use of abbreviations, 2)
use of common abbreviations, 3) sinple abbreviation rules, and 4)
di stinctive abbreviations (sections 2.1.16 through 2.1.19). They
recomend that conplete words be displayed, in preference to
abbreviations. It is noted, however, that when abbreviations are
used, choose those that are commonly recogni zed, and are not
uncommon or anbi guous. Abbreviation, by truncation, is generally
considered the best nmethod. Finally, ensure that abbreviations
are distinctive, so that different words are distinguishable.

The case variable was discussed in Smth and Mosier, section
2.1.6. It is recormended that one display continuous text
conventionally in m xed case. The data structure variable was
selected after providing a denonstration of the Tel edyne I DU, and
a prelimnary ATIS design to a group of professional pilots, and
receiving a nunber of excellent comrents. This structure

vari abl e represents only one of many that were recomended; the
others will be considered in future studies.

PROCEDURE

Each volunteer pilot was briefed on the purpose of the study, and
t he general protocol to be followed. Any questions were answered
before starting the test.

A pilot was asked to comment only on the output node (display or
printout) he or she would potentially see in their aircraft.
Before starting the test, the pilot was shown (on paper) a sanple
of each format design to be seen in the testing phase. An
experinmental trial consisted of the events described on the
fol |l ow ng pages.

The experinmenter presented a brief setup scenario for each trial
then told the pilot what pieces of data to pick out fromthe ATIS
nmessage about to be presented. The pilot was asked to read off
the requested data as rapidly and accurately as possible. The
experinmenter then turned on the I DU ATI S nessage pronpt; the
pil ot touched the flashing pronpt to display the ATIS and start
the tinmer. Wen the pilot finished reading the ATIS, he or she
touched the return pronpt (<RTN>) on the IDU to renove the ATIS
fromview and stop the timer. The experinenter wote the
responses on a test sheet. All other pertinent comments nade at
any tinme during the session were noted.



The initial procedure for the printer trials was the sanme, except
for the initial presentation of the ATIS. The printed ATIS was
presented to the pilot in a series of notebook pages, and a
manual timer was used.

An exanple of a setup scenario and question is as follows: "This
next trial provides the arrival ATIS for Dayton International,
and you are to determne the ceiling, altinmeter, and | andi ng
runway." Note, that in all trials, three specific pieces of data
fromeach ATIS were to be retrieved by the pilot. After
conpleting all 12 trials, the pilot conpleted the witten
guestionnaire, and was then rel eased. An experinenter's
checkl i st was used to help ensure each pilot received the sane
briefing. The setup scenario, question, and answer for each of
the design options, is defined in appendi x B.

The potential problens of this part-task study concerning m nima
task | oading, individual differences in reading rates,
notivation, and the depth of the reader's review of the nessages,
are noted and accepted. Nonetheless, it is proposed that a
relative nmeasure of "readability" for each design option was
obt ai ned. Response errors were defined as inconplete, incorrect,
or no responses.

HYPOTHESI S.

The follow ng hypothesis was offered, in accordance wth the
gui del i nes discussed in Smth and Mosier, and the conments
received frompilots in initial denonstrations of the system
The COWP | anguage, and the m xed-case text, in conjunction with
the CAT data, should result in the fastest read tine, and the
fewest errors of all other conditions.

EXPERI MENTAL DESI G\.

A three-factor, repeated-neasures design was enployed. Three

| evel s of |anguage, and two |evels of data structure and case,
were exam ned. Al twelve design options were randomy presented
to each pilot.

DATA REDUCTI ON AND ANALYSI S.

The objective data (tinme and errors) were reduced, and
descriptive statistics were calculated for DU and printer data,
and an anal ysis of variance (ANOVA). An insufficient sanple size
was obtained to performa printer-oriented ANOVA. The
guestionnaire data were summari zed and presented. All pertinent
coments made during testing were presented. Data were not
traceable to a specific pilot.






RESULTS

This section will describe, in detail, the statistical anal yses
performed on the data including tinme, errors, and subjective. A
brief and non-statistical discussion of these results is
presented in the section of this report entitled "Subjective

Dat a"; conclusions and reconmendations will be outlined in the
section of this report entitled "Di scussions and
Recomrendati ons. "

OBJECTI VE TI ME DATA.

| DU DATA. The nean tinme by design option, obtained fromthe 45
IDU pilots, is shown in figure 1. Table | shows the nean tine
data for each option, and selected conditions. The ANOVA source
table is shown in table 2. The overall ANOVA resulted in a
significant 3-way interaction (F=3.32, p=.041)"' between the three
factors (case, |anguage and structure) of study. As a guide,
graphical plots of the data were constructed to help visualize
the effects. More specifically, figures 2 through 4 depict the
mai n effects, and figures 5 through 7 depict the possible two-way
interactions fromthe overall ANOVA (table 2).

The main effects of |anguage (F=29.47, p=.000) and case (F=25. 81,
p=.000), and the interaction effects for case by | anguage
(F=6.25, p=.003) and structure by | anguage (F=26.69, p=.000) can
not be interpreted unanbi guously because of the presence of the
3-way interaction. In fact, the main and two-way interaction
effects should be ignored in the final interpretation of the
results. Therefore, a plot was constructed to assess the
dissimlar effects for the case by | anguage interaction under
each level of the structure variable (figure 8). Imediate
reaction to the figures is the dissimlar effects, nost notably,
t he apparent downward trend observed for pilot response tines
across | evels of | anguage for CAT design options, as opposed to
the level/slightly-upward trend observed for CLUS-design options.
Specifically, there is a 32 percent decrease in IDU nean tinme to
respond between ENG CAT (25.53 seconds) and COWP- CAT (17.31
seconds) options, as opposed to a 13 percent decrease between
ENG CLUS (20. 35 seconds) and COWP- CLUS options (17.74 seconds).

Wt hout exception, the two-way interactions can be expl ai ned.
One can generalize that the case by | anguage (figure 7)
interaction is a result of no significant difference in | DU
response tinme between upper-RTTY and m xed-RTTY, no natter what
structure cues are

' The terms F and p refer to variables used in tests of statistica

significance indicating the probability that an observed statistic was
due to chance factors. Having a sufficiently [ow probability would be a



good i ndi cator that the observed phenonena/test condition is not due to
chance factors.

TABLE 1. MEAN Tl ME DATA BY SELECTED CONDI TI ONS ( SECONDS)
OPTI ON TI ME OPTI ON TI ME
1 27.92 7 23.13
2 21. 32 8 19. 38
3 19. 53 9 15. 09
4 20. 43 10 15. 05
5 15.8 11 17.12
6 23. 02 12 20. 81
UPPER 21. 34 UPPER ENG 24.62 |ENG CAT 25.53 CAT UPPER 21. 10
M XED 18. 43 UPPER COWP 19.98 | ENG CLUS 20. 35 CLUS UPPER 21.6
UPPER RTTY 19. 43 CAT M XED 18. 45
ENG 22. 34 COw CAT 17.31 CLUS M XED 18. 4
COW 17.53 M XED ENG 21.25 |COW CLUS 17.74
RTTY 19.20 M XED COWP 15. 07
M XED RTTY 18.97 |RTTY CAT 16.48
CAT 19. 77 RTTY CLUS 21.91
CLUS 20.00

DESI GN OPTI ON NUMBER LEGEND

ENG,
ENG,
CQOWP,
CQOWP,
RTTY,
RTTY,

oukwhE

CAT, UPPER

CLUS, UPPER
CAT, UPPER
CLUS, UPPER
CAT, UPPER
CLUS, UPPER

TABLE 2.

ENG CAT, M XED
ENG CLUS, M XED

TI ME ANOVA SOURCE TABLE

CoOwP, CAT, M XED
COwP, CLUS, M XED
RTTY, CAT, M XED
RTTY, CLUS, M XED

BOLD SI GNI FI ES Sl GNI FI CANT MAIN EFFECTS OR | NTERACTI ONS

Source / Vari ations SS

CASE 1145.81
LANGUAGE 2765.37
STRUCTURE 6. 98
CASE by LANGUAGE 459 94
CASE by STRUC 9 39

LANGUAGE by STRUCTURE 2533.40

CASE by LANGUAGE

by STRUC

avai l abl e. Furt her nor e,
interaction is a result of the reverse effect of structure cues

228.02

DF %S F
1 1145.81 25.
2 1382.69 29.
1 6. 98
2 229.97
1 9.39
2 1266.70 2
2 114.01

6.

6.

3.

Sig of F
81 -000
47 -000
.18 . 672
25 -003
.22 . 640
69 -000
32 .041

the structure-by-|anguage (figure 6)




on ENG and RTTY options; categorization increased pilot response
times by 25 percent on ENG options and decreased response tines
by 25 percent on RTTY options. An explanation for this reverse
trend can be derived fromthe design nature of ENG options, which
requi re nore pages (CAT) to display all the ATIS information

This difference in ENG presentations may have bi ased all response
time results upwards, as conpared to the other |anguage options
that only required a single page for display. Wile this could
be seen as a confound in the experinment, it may be of practical
concern, given the restrictions inherent in current display
technol ogies. Mre display pages nmay be required for
presentation of ATIS information in the ENG format, resulting in
slower reading tinmes. One can al so argue that the behavior
observed for RTTY options is a direct result of prior experience
wi th acronyns/abbreviations typically used in weather briefings.

G ven the significance of the three-way interactions in figures 8
and 9, other main and two-way effects should not be interpreted

i ndependently. However, the results shown in figures 8 and 9
have not been statistically tested, and it is not certain that

all observed differences are due to the effects of the

i ndependent vari abl es, as opposed to randomvariation in the

dat a.

The graphs indicate that the follow ng distinctions can be nmade
bet ween conbi nati ons of the three independent vari ables:

a. ENG upper-CAT is slower than all other Eng options.

b. Mxed (square synbols) is faster, in general, and faster than
upper, in the COVW option.

c. CLUS is slower than CAT in RTTY.

d. COW-m xed- CAT, and RTTY-m xed- CAT or RTTY-upper-CAT, are
fastest.

PRI NTER DATA. The nean tinme by design option, obtained fromthe
four printer pilots, is showm in figure 10. No further detailed
anal yses were conducted on this data due to the small sanple size

OBJECTI VE ERROR DATA.

The responses received fromthe pilots were checked for errors.
An error was operationally defined as an inconpl ete answer, an

i ncorrect answer, or a no response. The overall error count was
87 (IDUPrinter: 72/15), and distributed anong t he design
options, as depicted in figure 11, and listed in table 3. The
errors are categorized as follows: incorrect responses (W



totaled 19, inconplete responses (1) totaled 62, and, in 6 cases,
Nno response was received.

A total of 49 pilots (IDU Printer: 45/4) evaluated 12 options,
each with 3 pieces of data, for a total of 1764 responses. The
resulting human-error rate was 4.9 percent; by IDU and printer
groups, respectively, the percentages were 4.4 percent and 10.4



TABLE 3. OVERALL ERRCR DATA BY SELECTED CONDI TI ONS ( COUNT)

OPTI ON ERRORS | OPTI ON ERRORS
1 24 7 9
2 2 8 3
3 14 9 1
4 10 10 0
5 8 11 2
6 13 12 1
UPPER 71 UPPER ENG 26 ENG CAT 33 CAT UPPER 46
M XED 16 UPPER COWP 24 ENG CLUS 5 CLUS UPPER 25
UPPER RTTY 21 CAT M XED 12
ENG 38 COw CAT 15 CLUS M XED 4
COwP 25 M XED ENG 12 COWP CLUS 10
RTTY 24 M XED COWP 1
M XED RTTY 3 RTTY CAT 10
CAT 58 RTTY CLUS 14
CLUS 29
DESI GN OPTI ON NUMBER LEGEND
1. ENG CAT, UPPER 7. ENG CAT, M XED
2. ENG CLUS, UPPER 8. ENG CLUS, M XED
3. COwp, CAT, UPPER 9. COwP, CAT, M XED
4. COwP, CLUS, UPPER 10. COWP, CLUS, M XED
5. RITTY, CAT, UPPER 11. RTTY, CAT, M XED
6. RITY, CLUS, UPPER 12. RTTY, CLUS, M XED

percent. Enphasis is placed on human-error rate to clearly
distinguish it fromthe ACARS |link-error rates, which are
significantly less. Appendix D contains a chart listing the
error type by pilot and design option.

The errors ANOVA source table is shown in table 4. The overal
ANOVA resulted in a significant 3-way interaction (F=8. 46,

p=. 000) between the three factors (case, |anguage and structure)
of study. As a guide, graphical plots of the data were
constructed to help visualize the effects. Specifically, figures
12 through 14 depict the main effects, and figures 15 through 17
depi ct the possible two-way interactions fromthe overall ANOVA
(table 4).

The main effects of |anguage (F=3.29, p=.042), case (F=33.72,
p=.000), structure (F=11.45, p=.002), and the interaction effect
for | anguage by structure (F=15.62, p=.000), can not be

i nterpreted unanbi guously because of the presence of the 3-way
interaction. Infact, the nain and two-way interaction effects
shoul d be ignored inthe final interpretation of the results.
Therefore, plots were




TABLE 4. ERRORS ANOVA SOURCE TABLE
BOLD SI GNI FI ES SI GNI FI CANT MAI N EFFECTS OR | NTERACTI ONS

Source / Variation SS DF VS F Sig of F
CASE 4.27 1 4.27 33.72 .000
LANGUAGE .54 2 27 3.29 .042
STRUCTURE 1.07 1 1.07 11.45 .002
CASE by LANGUAGE .08 2 .04 .48 . 619
CASE by STRUCTURE .27 1 .27 1.79 . 188
LANGUAGE by STRUCTURE 3.10 2 1.55 15.62 -000
CASE by LANGUAGE by

STRUCTURE 1.48 2 .74 8.46 -000

constructed to assess the dissimlar effects for the structure-
by- | anguage i nteracti on under each |evel of the case variable
(figures 18 and 19).

The cause of the three-way interaction becones obvi ous when
reviewing figures 18 and 19. The general trend for both CAT and
CLUS text across ENG COWP and RTTY is downward, except for the
upper CLUS options. Further, there appears to be an unusually
hi gh nunber of errors with the upper, CAT, ENG design and
conversely, a conparatively | ow nunber of errors with the upper
CLUS, ENG design

Wth regard to figure 18 (three-way interaction plot), the
foll owm ng observations can be nmade. G ven the significance of
the interaction, other nmain and two-way effects should not be
interpreted i ndependently. However, the results shown in figures
8 and 9 have not been statistically tested, and it is not certain
that all observed differences are due to the effects of the

i ndependent vari abl es, as opposed to random variation in the

dat a.

The graph indicates that the follow ng distinctions can be nmade
bet ween conbi nati ons of the three independent vari ables:

a. Mxed text (square synbols) generally has fewer errors
(except for ENG upper-CLUS).

b. ENG upper-CLUS, COWP-m xed, and RTTY-m xed- CAT or RTTY-m xed-
CLUS have the fewest errors.

Exam nation of the errors associated with option 1, table 3,
reveals that 22 of the 24 errors were in reporting the runways
inconpletely. The difference in the conplexity in the answer

bet ween design options 1 and 2 may have created this interaction.
While an error in the test design may have inpacted the results,
it does point to the real-world chance that pilots could m ss
sonecritical data.






SUBJECTI VE DATA.

Appendi x E contains the conpl ete responses received fromthe
participating pilots. Subjective data were received from 59
pilots. The nost preferred design options were the COW | anguage
with CAT structure and all upper case (option 3), and the RTTY

| anguage with CAT structure and all upper case (option 5). The

| east-preferred design option was the ENG regardl ess of
structure or case, that is, options 1, 2, 7, and 8.

DI SCUSSI ON AND RECOMMENDATI ONS
DI SCUSSI ON OF RESULTS.

This section reports the results of the study in practical terns.
Al though it is tenpting to address the three original independent
vari abl es (case, structure, and | anguage) as if they affected the
response tinme and error data in separate and di stinct ways, the
presence of statistically significant three-way interactions
precludes this. For exanple, it is not possible to nake a
general statenent about case, with regard to the response tine
data, because the results change according to type of structure
and | anguage. Referring to figure 8, upper-CAT is slowest for
ENG but fastest for RTTY.

Therefore, the foll ow ng recommendati ons are based solely on an
interpretation of the three-way interactions in the plots for
response tinme and errors (figures 8, 9, and 18). Choices of
case, structure, and |l anguage for ATIS displays should be based
on conbi nations of those variables that produce the fastest
response tinmes, and the | owest error rates.

Review of figures 8, 9, and 18 indicates that the foll ow ng
desi gn options should be considered (in order of preference):

a. COW-M xed (CAT or Uncategorized). COW had the fastest
response tinme for m xed case text. Structure did not have any
effect. COW-m xed al so had the | owest error rates, irrespective
of structure. This finding alnost conpletely supports the
original hypothesis that COW, in a m xed case format wi th CAT
data, would be best in ternms of tine and errors

It is interesting to note that pilots preferred COW wth
uppercase, and CAT structure, as previously noted. However, for
COWP, upper-case text was associated with markedly sl ower
response tines, and elevated error rates. It may be that pilot
preferences for upper-case text were based nore on famliarity,
t han sel f - percei ved performance.

b. RITY-M xed-CAT. In figures 8 and 9, RTTY with CAT structure,
showed very simlar response tinmes to COVWP-m xed case. Case did
not have nmuch effect. However, in figure 18, RTTY with
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upper case CAT text, was associated with a noderate nunber of
errors. Therefore, the best design selection appears to be RITY
with m xed case, CAT text.

When asked about RTTY, pilots expressed a preference for CAT
structure with upper case. This paralleled the objective
findings, except for case. Upper case was found to be related to
hi gher errors than m xed case.

c. ENG CLUS (Upper or Mxed). Pilot responses to ENG were
generally 4 or 5 seconds slower than the best results for the
ot her | anguage options. This may have partly been due to the
need to page between displ ays.

The best design choice, if ENGis to be used (according to figure
8), is ENGCLUS (case had little effect). This is also supported
by the data shown in figure 18, that indicates a very |ow error
rate for ENG CLUS ATI S di spl ays.

Pilots did not express nmuch liking for ENGin any format.
Response tine performance was slower than the other |anguage
options, but errors were conparabl e.

It should be enphasi zed that the previously-nmentioned
recomendati ons are based on interpretations of graphed data, and
are not supported by statistical significance tests. It is
recommended that future research be oriented toward testing the
three options for display of ATIS information, and that two ki nds
of general data be coll ected.

(bj ective data on pilot response tines and error rates should be
recorded, and tests designed, to determ ne the statistical
significance of various contrasts. Subjective data on pil ot
preferences for different display designs, in the formof rating
scales and witten coments, should also be gathered. G ven the
concerns expressed by sone statisticians about the use of post-
hoc tests with within-subjects experinental designs, it would be
best to plan the desired conpari sons ahead of tine.
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APPENDI X A

Experi mental Design Options - Tel edyne I DU Version

1. ENG - CAT - Upper

Pl TTSBURGH
| NTERNATI ONAL ATI S
FOXTROT.

1000 ZULU WEATHER.
MEASURED CEIl LI NG TWO
FI VE THOUSAND
OVERCAST. VI SIBILITY
FOUR. TEMPERATURE SI X
El GAT. WND ZERO NI NE
ZERO AT FI FTEEN GUSTS
TH RTY FI VE.

ALTI METER THREE ZERO
ZERO NI NER.

| LS RUNVAY TWO EI GHT
LEFT APPROACH | N USE.
LANDI NG RUNVAY TWO
El GHT RI GHT, CENTER
AND LEFT. DEPARTURE
RUNVWAY THREE TWO.
ADVI SE YOU HAVE
FOXTROT.

2. ENG - CLUS - Upper

PHI LADELPHI A

| NTERNATI ONAL ATI S
TANGO. 1800 ZULU
WEATHER. MEASURED
CEl LI NG FOUR THOUSAND
BROKEN. VI SI BI LITY
THREE HAZE.
TEMPERATURE EI GHT
TWO. W ND ONE FI VE
ZERO AT FI VE.

ALTI METER TWO NI NER
NI NER NI NER. | LS
RUNVAY NI NE RI GHT
APPROACH | N USE.
LANDI NG RUNVWAY NI NE
Rl GHT. DEPARTURE
RUNVAY NI NE LEFT.
HEAVY Bl RD M GRATI ON
To THE SOUTH EAST.

A-1
3. COW - CAT - Upper
BW ATI S DELTA

1900Z MEAZ CEIl LI NG

400 BKN. VI SB 2 FOG
TEMP 64. W ND 180/ 04
ALT 29. 83.

I LS RW 15R APP | N
USE. LNDG RWY 15L/R
AND 10. DEP RWY 15R
RWr 22 CLOSD DUE TO
DSBLD ACFT ON RW.
ADVI SE DELTA.

4. COW - CLUES - Upper

DAY ATI S WH SKEY.
2300Z. 150 SCT. VISB
4 SMOKE. TEMP 74.

W ND 290/ 05. ALT

2998. |ILS RW 24R APP
IN USE. LNDG RWY 24L
AND 24R. DEP RWY 24R.
CLR DEL 121.75 OIS
CNTCT CLR ON 127. 25.
ADVI SE WHI SKEY.

5. RTITY - CAT - Upper
| AD ATl S OSCAR

1300Z M30 OVC 3K/ 68/
1912/ 992

ILS RW | R APP I N
USE. LNDG RW | R/'L
DEP RW 30. BRD
ACTVY. ADV YOU HAVE
OSCAR




6. RITY - CLUS - Upper

DCA ATI S XRAY 1500Z
M 0-X. 2TRW 58/2710/
994. ILS APP RW 36
AND VI S APP RW 33 I N
USE. LNDG RW 36 AND
33. DEP RW 36. TWY J
EDGE LGHTS OIS BTWN
RW 15 AND 18. ADV
XRAY.

7. ENG - CAT - M xed

Pi ttsburgh
| nternati onal ATIS
Echo.

1000 Zul u weat her.
Measured ceiling two

two t housand

overcast. Visibility
three. Tenperature

six eight. Wnd three one
zero at fifteen.
Altinmeter three zero

zero eight.

I LS runway two ei ght
| eft approach in use.
Landi ng runway two

ei ght right, center
and | eft. Departure
runway three two.
Advi se you have echo.

8. ENG - CLUS - M xed

Phi | adel phia A_»
! Qt eER@f L opRUsATl B xed

Bravo.—1800Zutu

VWBRt NgHe| MRAgUr ed
C?h EPHa} PBphhorgprd
BP @E BBbbELI by

f @5t RBEe: Measur e
T@EPPfﬁﬁufﬁoetﬁbhsand
BPok

Advi

Fﬁf FEDePgH?r
”lﬂﬁ H SIX
rE@W@yaE PSUF'Q
app{ Paetflet Nt W8€nj ner
Lap ngef Ayay| pgne

fl iy
gﬁﬁ rﬂughﬁ ahlﬂ@

tPI
ﬁﬁyyﬁpn aV@ft
F@XQy bird mgration

to_the south eas
opaitk SobALagaM xed

Br a
BW ATIS Hot el

18007 5s " A M xed

8BW blam SVHebeB f og.
TenB 64. Wnd 170/ 05
p0og Weas ceiling
800 bkn. Visb 3 fog.
|Esnpmg415ﬁ¥aﬁpl7H/05
udbt BHd85rwy 15L/R

aPEs
ngﬁ EkﬁﬁgsfPR
Edlac WY 15R
EZF@ d due to
dsb_bdmcf t cPUS' WM xed
Advise Hotel-

DAT ATIS India,
2300z, OYB scfLUGi spM xed

g
“gﬁ n%gtiggﬁg@éQBVQSb

'Ung4g§b 82 W 24L

CFgg g{éwé/%‘@pp

2ﬁhr BB



Cr del 121.75 O's
cntct clr on 127. 25.
Advi se | ndi a.

11. RTTY - CAT - M xed

| AD ATI' S Li ma

1300Z M40 ovc 4K/ 68/
1912/ 990

ILS rw 1R app in
use. Lndg rw 1R/ L.
Dep rw 30. Brd
actvy. Adv you have
Li ma.

12. RTTY - CLUS - M xed

DCA ATI'S Zulu 1500z
ML5 x. 3Trw. 58/ 2508/
995. ILS app rwy 36
and vis app rw 33 in
use. Lndg rwy 36 and
33. Dep rw 36. Twy |
edge | ghts ots btwn
rw 15 and 18. Adv
Zul u.



Option 1.

Scenari o:
Questi on:
Answer :

Option 2.

Scenari o:
Questi on:
Answer :

Option 3.

Scenari o:
Questi on:
Answer :

Opti on 4.

Scenari o:
Questi on:
Answer :

Option 5.

Scenari o:
Questi on:
Answer :

Opti on 6.

Scenari o:
Questi on:
Answer :

Option 7.

Scenari o:
Questi on:
runway.
Answer :

APPENDI X B

SCENARI O, QUESTI ON, AND ANSVER
FOR EACH OF THE TWELVE OPTI ONS

Pittsburgh arriva
State the ceiling height,
25,000; 30.09; 28 L/IR/C

altimeter,

Phi | adel phia arrival
State the ceiling height,
4000; 29.99; 9R

altinmeter,

Bal ti nore-Washi ngton arriva
State the ceiling height, altineter,
400; 29.83; 15 L/R & 10

Dayton arriva
State the ceiling height,
15,000; 29.98; 24 L/R

altinmeter,

Dul l es arrival
State the ceiling height,
3000; 29.92; 1 L/R

altinmeter,

Washi ngt on- Nati onal arrival
State the ceiling height, altineter,
1000; 29.94; 36 & 33

Pittsburgh departure
State the visibility distance, w nd,

3; 310/15; 32

and

and

and

and

and

and

and

| andi ng

| andi ng

| andi ng

| andi ng

| andi ng

| andi ng

r unway

r unway

r unway

r unway

r unway

r unway

departure



Opti on 8.

Scenari o:
Questi on:

Answer :
Option 9.

Scenari o:
Questi on:

Answer :

Phi | adel phi a departure

State the visibility distance,
runway.
160/ 4; 9L

4;

Bal ti nor e- WAshi ngt on
State the visibility

r unway

3;

Option [0 .

Scenari o:
Questi on:

Answer :

Option |1

Scenari o:
Questi on:

Answer :

Option 12.

Scenari o:
Questi on:

Answer :

Dayt on departure
State the visibility

170/ 5;

runway.
3; 280/4; 24R

Dul | es departure
State the visibility

runway.
190/ 12; 30

4;

Washi ngt on- Nat i onal
State the visibility

runway.
3; 250/8; 36

15R

departure

di st ance,

di st ance,

di st ance,

di st ance,

w nd and departure

Wi nd,

Wi nd,

Wi nd,

Wi nd,

and departure

and departure

and departure

and departure



APPENDI X C
POST- HOC ANALYSES OF | DU TI ME DATA

Part I. Analysis of sinple effects for the significant two-way
i nteractions:

1. Case by Language (nmeans include both | evels of STRUCTURE)

Engl i sh (ENG Conpr om se Tel etype (RTTY)
(CawP)
Upper 24.62 19. 98 19. 43
M xed 21. 25 15. 07 18. 97

D fference between Upper and M xed case for the ENG Language:

Si npl e Effect SS DF (%) F Sig of F
Upper-ENG vs. Mixed-ENG 255.19 1 255.19 9.55 .003

D fference between Upper and M xed case for the COW Language:

Si npl e Effect SS DF (%) F Sig of F
Upper-COMP vs. Mixed-COMP 542.92 1 542 .92 38.83 -000

D fference between Upper and M xed case for the RTTY Language:

Si npl e Effect SS DF (%) F Sig of F
Upper-RTTY vs. M xed-RTTY 4.76 1 4.76 . 26 . 613

Froma different angle now

Di fference anong the 3 | anguage conditions for Upper case only:

Si npl e Effect SS DF (%) F Sig of F
Upper
(-ENG vs.-RTTY vs. -COMP) 732.23 2 366.12 24.39 -000

Di fference anong the 3 | anguage conditions for M xed case only:

Si npl e Effect SS DF (%) F Sig of F
Mixed
(-ENG vs. -RTTY vs. -COMP) 880.42 2 440.21 16.39 -000

C1




2. Language by Spaci ng (neans

i nclude both | evel s of CASE)

ENG COwP RTTY

Upper 25. 53 17. 31 16. 48
M xed 20. 35 17.74 21.91
Di fference between CAT and CLUS for ENG Language:
Si npl e Effect SS DF (%) F Sig of F
CAT-ENG vs. CLUS-ENG 602.43 1 602.43 23.88 -.000
D fference between CAT and CLUS for the COWP Language:
Si npl e Effect SS DF (%) F Sig of F
CAT- COWP vs. CLUS-COWw 4.07 1 4. 07 . 660
Di fference between CAT and CLUS for the RITY Language:
Si npl e Effect SS DF (%) F Sig of F
CAT-RTTY vs. CLUS-RTTY 663.68 1 663.68 32.17 -.000
Froma different angle now
Di fference anong the 3 | anguage conditions for CAT only:
Si npl e Effect SS DF (%) F Sig of F
CAT-ENG vs. CAT-RTTY

vs. CAT-COMP 2248.62 2 1124 .31 39.88 -.000
Di fference anong the 3 | anguage conditions for CLUS only:
Si npl e Effect SS DF (%) F Sig of F
CLUS-ENG vs. CLUS-RTTY

vs. CLUS-COMP 400.77 2 200.39 10.55 .000

3. Post-hoc conparisons of neans for the three | evels of
| anguage( ENG COWP, and RTTY).

ENG

COVP

RTTY

22.94

17. 53

19. 20




D fference between ENG and RTTY:

Si npl e Effect SS DF (%) F Sig of F
ENG vs. RTTY 314.63 1 314.63 24.99 -000

D fference between ENG and COWP:

Si npl e Effect SS DF (%) F Sig of F
ENG vs. COW 659.34 1 659. 34 55.02 . 000

D fference between RTTY and COWVP:

Si npl e Effect SS DF (%) F Sig of F
RTTY vs. COMP 63.04 1 63.04 5.94 .019
Part I1. Analysis of the CASE by LANGUACGE interaction at each

| evel of STRUCTURE. This was used to isolate the cause
of the overall 3-way interaction.

1. Case by Language (CAT only)

| ENG COVP RTTY

Upper 27.92 19. 53 15. 84

M xed 23.13 15. 09 17.12

D fference between Upper and M xed case for the ENG Language:

Si npl e Effect SS DF (%) F Sig of F
Upper - ENG vs. M xed- ENG 516.00 1 516.00 6.95 . 012

D fference between Upper and M xed case for the COW Language:

Si npl e Effect SS DF (%) F Sig of F
Upper-COMP vs._Mixed-COMP 444 .00 1 444 .00 16.29 .000

D fference between Upper and M xed case for the RTTY Language:

Si npl e Effect SS DF (%) F Sig of F
Upper - RTTY vs. M xed- RTTY36. 99 1 36. 99 2.43 . 126

Froma different angle now




C3

Di fference anong the 3 | anguage conditions for Upper case only:

Si npl e Effect SS DF (%) F Sig of F
Upper
(-ENG vs_.-RTTY vs.-COMP) 3447.50 2 1723.75 59.24 -000

Di fference anong the 3 | anguage conditions for M xed case only:

Si npl e Effect SS DF (%) F Sig of F
Mixed
(-ENG vs_-RTTY vs.-COMP) 1572.84 2 786.42 11.97 -000

2. Case by Language (CLUS only)

| ENG COowP RTTY
Upper 21. 32 20. 43 23.02
M xed 19. 38 15. 05 20. 81

D fference between Upper and M xed case for the ENG Language:

Si npl e Effect SS DF (%) F Sig of F
Upper - ENG Vs. M xed- ENG 85. 26 1 85. 26 3.25 . 078

D fference between Upper and M xed case for the COW Language:

Si npl e Effect SS DF (%) F Sig of F
Upper-COMP vs._Mixed-COMP 651.79 1 651.79 26.34 .000

D fference between Upper and M xed case for the RTTY Language:

Si npl e Effect SS DF (%) F Sig of F
Upper- RTTY vs. M xed-RTTY 109. 12 1 109.12 1.78 . 189

Froma different angle now

Di fference anong the 3 | anguage conditions for Upper case only:

Si npl e Effect SS DF (%) F Sig of F
Upper
(-ENG vs. -RTTY vs. -COW) 155.29 2 77. 65 1.97 . 145

Di fference anong the 3 | anguage conditions for M xed case only:

Si npl e Effect SS DF (%) F Sig of F
M xed
(-ENG vs. -RTTY vs.-COW) 811.11 2 405.55 12.93 . 000







3. Post-hoc conparisons of neans for the three | evels of

| anguage (CAT only)

ENG COWP RTTY

25.53 17. 31 16. 48
D fference between ENG and RTTY:
Si npl e Effect DF F Sig of F
ENG vs. RTTY 1839.64 1 1839.64 87.22 .000
D fference between ENG and COVWP:
Si npl e Effect DF F Sig of F
ENG vs. COMP 1517.82 1 1517.82 39.66 -.000
Di fference between RTTY and COWP:
Si npl e Effect DF F Sig of F
RTTY vs. COW 1 .61 . 438
4. Post-hoc conparisons of neans for the three | evels of
| anguage CLUS only)

ENG COwP RTTY

20. 35 17.74 21.91
D fference between ENG and RTTY:
Si npl e Effect DF F Sig of F
ENG vs. RTTY 1 2.42 . 127
D fference between ENG and COWP:
Si npl e Effect DF F Sig of F
ENG vs. COMP 153.66 1 9.29 .004
D fference between RTTY and COWVP:
Si npl e Effect DF F Sig of F
RTTY vs. COMP 392.50 1 22.15 -.000

** BOLDED LI NES SI GNI FY EXPERI MENTALLY

| NTERACTI ONS.

SI GNI FI CANT VARI ABLES OR




APPENDI X D
ERROR ANALYSI S

= I nconpl ete answer; W= Wong answer; DNR = Did not report

| DU GROUP

Pil ot/ option Error Correct/reported
Pilot 1.
Option 2. WAl tineter (2999/ 2982)
Option 4. Wceiling (15000/ 1500)
Option 7. W Lndg runway (32/ 28)
Pilot 2.
Option 4. | Lndg runways (24L/ R/ 24L)
Pilot 4.
Option 1. DNR Al tinmeter (3009/
Pilot 5.
Option 1. | runways (28L/ R C/ 28R)
Option 8. DNR wi nds (160/4 _ )
Pilot 7.
Option 1. | Lndg runways (28L/ R/ CJ 28)
Pil ot 8.
Option 1. | Lndg runways (28L/ R C/ 28R)
Pilot 9.
Option 1. | Lndg runways (28L/ R/ CJ 28L)
Option 3. | Lndg runways (15L/ R&10/ 15L/ R)
Pilot 11.
Option 1. | Lndg runways (28L/ R/ CJ 28L)
Option 3. | Lndg runways (15L/ R&10/ 15R)
Option 5. | Lndg runways (IL/R'IR
Option 6. | ceiling (1000/ 10000)
Option 8. W Lndg runways (9L/ 9R)
Pilot 12.
Option 1. | Lndg runways (28L/ R/ CJ 28L)
Option 6. Wceiling (1000/ 10000)

| Lndg runways (36/33/36)
Option 7. DNR r unway (32/ )
Pilot 13.
Option 1. DNR al ti nmeter (3009/
Opti on 6. Wceiling (1000/ 1500)

D1



Pil ot 15.
Opti on 6.

Pilot 17.

Option 1.
Option 3.
Option 5.
Opti on 6.

Pilot 18.
Option 1.
Option 3.

Pi |l ot 20.
Option 1.
Option 4.

Pilot 21.
Option 1.
Option 3.
Option 5.

Pilot 22.
Option 6.

Pilot 23.
Option 3.

Pil ot 25.
Option 1.
Option 4.
Option 5.
Option 7.

Pil ot 26.
Option 3.

Pilot 27.
Option 6.

Pi |l ot 29.

Option 1.

Option 6

Opt i on 1i.
Option 12.

Pi |l ot 30.
Option 1.
option 3.

Lndg

Lndg
Lndg
Lndg
Lndg

Lndg
Lndg

Lndg
Lndg

Lndg
Lndg
Lndg

Lndg

Lndg

Lndg
Lndg
Lndg

W Lndg

Lndg

runways

runways
runways
runways
runways

runways
runways

runways
runways

runways
runways
runways

runways

runways

runways
runways
runways
runways

runways

Wceiling

Lndg
Lndg

runways
runways

W Lndg runways
WVisibility

Lndg
Lndg

runways
runways

D2

(36/ 33/ 36)

(28L/ R/ C/ 28L)
(15L/ R&10/ 15R)
(IL/R IR

(36/ 33/ 36)

(28L/ R/ C/ 28R)
(15L/ R&10/ 15L/ R)

(28L/ R/ O 28L)
(24L/ R/ 24R)

(28L/ R C/ 28)
(15L/ R&10/ 15R)
(IL/RI R

(36/ 33/ 36)

(15L/ R&10/ 15R)

(28L/ R/ C/ 28L)
(24L/ R/ 24R)
(IL/RI R
(32/ 28L)

(15L/ R&10/ 15L/ R)

(1000/ 10000)

(28L/ R/ C/ 28L)
( 36/ 33/ 36)
(30/1L/R

(3 15)

(28L/RIC / 28R)
(15L/ R &10/ 15L/ R)



Pil ot 32.
Option 1.
Option 3.

Pil ot 33.
Option 1.
Option 7.
Option 9.

Pil ot 34.
Option 7.

Pil ot 35.
Option 4.

Pilot 36.

Option
Opt i on
Opt i on

Opt i on
Opt i on

Pilot 38.

Option 1.
Option 4.
Option 5.

Pil ot 39.
Option 1.
Pilot 42.

Option 1.
Option 3.

Pil ot 43.

Opti on 6.
Option 7.

Pil ot 44.

Option 1.
Option 3.
Opti on 6.

No ko

| Lndg runways
| Lndg runways

| Lndg runways
W Lndg runways
W Lndg runways

DNR Visibility

| Lndg runways

| Lndg runways
| Lndg runways
DNR cei ling

| Lndg runways
| Lndg runways
W Lndg runways

| Lndg runways
| ceiling
| Lndg runways

| Lndg runways

| Lndg runways
| Lndg runways

| Lndg runways
W Lndg runways

| Lndg runways
| Lndg runways
| Lndg runways

D-3

(28L/ R/ C / 28L)
(15L/ R &10/ 15L/ R)

(28L/ R/ C/ 28L)
(32/1R)
( 15R/ 15L)

(3/___)

(24L/ R/ 24L)

(28L/ R/ C/ 28L)
(15L/ R&10/ 15L/ R)
(15000/ _ )
(24L/ R | 24R)
(36/33 / 36)
(32 / 28R)

(28L/RIC /| 28R/L)
( 15000/ 1500)
(1/R/ IR

(28L/RIC/ 28R/L)

(28L/ R/ C / 28L)
(15L/R &10 / 15R)

(36/33 / 36)
(32 / 28R/L/ Q)

(28L/RI'C /| 28R)
(15L/ R &10/ 15L/ R)
(36/33 / 36)






PRI NTER GROUP

Pil ot 46.

Option 5. | Lndg runways (YYR/ IR
Option 7. W W nd (310 / 300)

Pil ot 47.

Option 1. | Lndg runways (28L/RIC [/ 28L)
Option 3. | Lndg runways (15L/ R &10/ 15R)
Option 4. | Lndg runways (24L/R | 24R)
Option 5. | Lndg runways (YYR/ IR

Pil ot 48.

Option 1. | Lndg runways (28L/RIC [/ 28L)
Option 2. W Ceiling (4000 / 2000)
Option 3. | Lndg runways (15L/ R &10/ 15R)
Option 4. | Lndg runways (24L/R | 24R)
Option 5. | Lndg runways (IL/R/ IR

Opti on 6. | Lndg runways (36/33 / 36)
Option 7. W Lndg runways (32/28L)

Option 8. W Lndg runways (9L / 9R)

Option 11. W r unway (30 / IR

The errors made by format and information category are listed
bel ow, along with a listing of the pilot nunbers. The IDU pilots
are nunbered 1-45 and the printer pilots are nunbered 46-49.

Opt i on | nf ormati on
No. Cat egory Pi | ot
1 Al tinmeter 4,13
Runway 5 7-9, 11, 12, 17, 18, 20, 21,
25, 29, 30, 32, 33, 36, 38, 39,
42, 44, 47, 48
2 Al tinmeter 1
Cei ling 47
3 Runway 9, 11, 17, 18, 21, 23, 26, 30,
32, 36, 42, 44, 47, 48
4 Ceiling 1, 36, 38
Runway 2, 20, 25, 35, 36, 47, 48
5 Runway 11, 17, 21, 25, 38, 46, 47, 48
Ceiling 11-13, 27

D-4



6 Cei ling

Runway
7 Visibility
W nd
Runway
8 W nd
Runway
9 Runway
11 Runway
12 Visibility
Error type
| ncorrect responses: 19
| nconpl ete responses: 62

Did not respond: 6

11-13, 27

12, 15, 17, 22, 29, 36, 43, 44,
48

34

45

1, 12, 25, 33, 36, 43, 48
5

11, 48

33

29, 48

29

Errors by Option and di splay type

Opt i on: 1 2
| DU No. Errors: 22 1
Printer No. Errors 2 1

Error totals and percent ages

| DU Errors: 72 (45 Pilots)
Printer errors: 15 (4 pilots)
Total errors: 87 (49 pilots)

Errors by variable |evel

LANGUAGE CASE
ENG 38 Upper 71
cowrP 25 M xed 16
RTTY 24

3 45 6 7 8 9 10 11 12
2 8 512 7 2 1 0 1 1
2 2 3 1 2 1 O 0 1 0
1620 trials 4. 4% error rate
144 trials 10. 4% error rate
1764 trials 4.9% error rate
STRUCTURE
CAT 58
CLUS 29
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APPENDI X E
Pl LOT QUESTI ONNAI RE DATA

Thi s appendi x contains the post-test questionnaire data from 59
pilots. The question is presented first, followed by results
sel ections, coments, count by group, etc.). In the coments
section, the notation #3, for exanple, indicates the third pilot
made the comrent, which follows. This does not identify the
pilot in any way, but represents a way for the experinenters to
track the cooments internally. Al data provided were avail abl e.
Sone data were not provided by the pilots per their choice.

The first question also provides an indication of the current
aircraft of the pilot along with his/her responses. Chart 1
lists, for each pilot, those tested design options (by nunber)
t hat woul d be acceptable on the flight deck. Conversely, Chart 2
lists those that are unacceptable. The conditions associated
wth the nunbers listed is shown below in a |egend (I|anguage,
structure, & case). At the bottom of each chart is a summtion by
design option; interpretation is difficult since 15 pilots did
not provide a conplete response, and three pilots did not provide
any response what soever.

1. ENG - CAT - Upper 2. ENG - CLUS - Upper
3. COW - CAT - Upper 4. COW - CLUS - Upper
5. RTTY - CAT - Upper 6. RITY - CLUS - Upper
7. ENG - CAT - M xed 8. ENG - CLUS - M xed
9. COW - CAT - M xed 10. COW - CLUS - M xed
11. RTTY - CAT - M xed 12. RTTY - CLUS - M xed

Question 1. Establish two groups with the 12 options--one group
contains acceptable flight deck options and the other group
contains unacceptable flight deck options. Use the nunber
desi gnator supplied with each option. 1In general terns, tell us
why you grouped them as you did. Any nunber of options in each
gr oup- - you deci de.




CHART 1.

ACCEPTABLE FLI GHT DECK OPTI ONS

Pi | ot A C 112|134 |56 |7 |8|9|10|11 | 12
Type

1 X

2 DCo X X

3 X | X | X [ X X

4 X | X | X [ X X

5 737 X | X | X X X | X

6 DCo

7 X | X | X [ X X | X X X

8 737 X X | X | X X X

9 F100 X | X | X

10 757 X

11 X | X | X [ X X | X X X

12 127 X | X | X [ X X

13 DCo X | X | X [ X X | X X X

14 MD- 80 X | X | X [ X X | X X X

15 757 X | X | X [ X X

16 737 X | X

17 X X X X

18 X X

19 X X X X

20 F100 X

21 737 X X

22 757 X X | X X | X X X

23 L1011 X | X | X [ X X | X X X




CHART 1. ACCEPTABLE FLI GHT DECK OPTI ONS (cont.)

Pilot |[A/C 112|134 |56 |7 |8|9|10|11 | 12
Type
24 757 X[ X| X X
25 727 X X X
26 MD- 88 X[ X| X| X
27 127 X X[ X| X[ X]| X]| X X1 X X X
28 MD- 88 X[ X| X | X X X
29 727 X[ X| X| X X | X X X
30 MD- 88 X[ X| X| X X[ X[ X| X
31 L1011 X[ X| X | X X1 X X X
32 757 X[ X| X | X X1 X X X
33 X | X
34 727 X
35 L1011 X
36 727
37
38 MD- 88 X X X X
39 L1011 X X X X
40 757 X X
41 L1011 X X X X| X X X
42 L1011 X| X X X
43 MD- 80 X | X X X1 X
44 757 X X X
45 767 X X X
46 F100 X X




Pi | ot AN C 1 2
Type

w
I
o
o
~
©
©

10 | 11 | 12

a7 767

48 767 X | X

49

50 747 X | X

51

52 737

53

54

XXX [ X]X[X] X

XXX X [ X|X[ |X

55

XX [ X]X[ XX X[ X
XX [X|IX[ XX X

56

57 X | X X X X X

58

59

Bl < >
Bl < >

Sum 10 | 7 29 27 110 | 6 | 29 | 16 | 27 | 14

Reasons:

Option 3 - Good conbi nation of standard format and descriptive
ver bi age.

Break between W« and Airport information.

Option 5, Il - Short to the point, and in the format we are
used to seeing.

Option 3, 4, 5, 6, 9 - Capital letters and conci se.

Option 3, 4, 5, 6, 9 - | like the upper case, abbreviated
formats.

Qption |, 2, 3, 5, 7, 8 - | prefer as nmuch plain English as possible

ot hers not as good, but acceptable.

E-4



7.

8.

10.

11.

14.

15.
16.

17.

18.

20.
21.

23.

24.

25.

26.

28.
29.

Option 3, 4, 6, 8, 9, 10, 11, 12 - Famliar format.

Qption 1, 3, 4, 5 7, 11 - Ability to nost easily and
accurately retrieve the needed information.

Option 1, 2, 3 - Easy to read and under st and.
Option 4 - Easy to read and interpret information.

Option 3, 4, 5, 6, 9, 10, 11, 12 - Information was short and
to the point, information was easy to find.

Option 3, 4, 5, 6, 9, 10, 11, 12 - Abbreviated style easier
to quickly read and deci pher.

Option 3, 4, 5, 6, 9 - Cearer to read.

Option 3, 4 - Human factors, user friendly.

Option 5, 11 - Information is easily read and presented in a
format that | amusing. Option 3, 9 - Are also good in that the
restriction to Vis is given in plain English, however telling ne
ceiling and Vis seens to be redundant because | know the order
in which the information should be presented.

Option 3, 5 Five is best, it is short and easily read.
Upper case letters tend to read better wth nunbers,
abbrevi ati ons.

Option 3 - Gouping readability, acceptable abbreviation.

Option 3, 9 - Ease of readability.

Option 3, 4, 5, 6, 9, 10, 11, 12 - Short concise, conmon
abbrevi ati ng.

Option 4, 5, 6, 11 - Known W synbol ogy, sinple to read.

Option 3, 5, 11 - Clear, concise, famliar format. Easy to
pi ck out pertinent information.

Option 3, 4, 5, 6 - Five is best. ldeally, it should be close
to what we would wite on our kneeboards when listening to

current ATIS. Short but easy to understand.
Option 3, 4, 5, 6, 11, 12 - Mre conci se WK synbol ogy.

OQption 1, 2, 3, 4, 6, 7, 9, 11 - Easy to read, |ess chance for
m scomruni cation, better categorized for |ocating desired data.






31.

32.
33.

34.
35.
38.

39.

41.

42.

43.

44.

45.

48.

49.

50.

55.

59.

Option 3, 4, 5, 6, 9, 10, 11, 12 - Nunbers are easier to read
when witten as nunbers.

Option 3, 4, 5, 6, 9, 10, 11, 12 - Conpact, easy to read.

Option 5, 6 - Five is better, WK standard format, nornal
i nformati on upper case.

Option 5 - Easy to read in groups, standard WK abbrevi ati ons.
Option 5 - Upper case, separation of data.

Option 3, 5, 9, 11 - Scan readability is good, could be
better.

Option 3, 5, 9, 11 - Like the categorized spacing and
conventional nunbers fornmat.

Option 1, 3, 5, 6, 7, 9, 11 - Info that is needed is easily
f ound.

Option 9, 10, 11, 12 - Easier to read the |ower case non-
Engl i sh.

Option 3, 4, 6, 9, 10 - GCenerally these choices provide space
bet ween paragraphs and they do not use tel etype abbreviations.

Option 3, 5, 9 - Famliar reporting format, information is
grouped conveni ently.

Option 5, 9, 11 - Easy to read format separating information
into different paragraphs. No. 5 is easiest to read because it
uses upper case letters and standard codes. | can easily pick
out individual pieces of information w thout searching through
t he whol e report.

Option 1, 2, 3, 4, 7, 8, 9, 10 - No problem
with interpretation, new guys can interpret differences.

Option 3, 4, 5, 6 - For new guys the 3, 4 options may be
especi ally hel pful.

Option (ALL) - New guys can deal with English version better,
especially internationally.

Qption 3, 4, 5 6, 7, 8 9, 10, 11, 12 - Al OK sone better
t han ot hers.

Option 3, 5 - Conprom se good for NOTANMS.
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CHART 2. UNACCEPTABLE FLI GHT DECK OPERATI ONS
Pi | ot A C 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Type

1 X
2 DC-9 X X
3 X | X X | X X X X
4 X | X X | X
5 737
6 DC-9
7 X | X X | X
8 737 X X X | X X X
9 F100
10 757
11 X | X X | X
12 127 X | X X | X X X X
13 DC-9 X X | X
14 MD-88| X | X X | X
15 757 X | X X | X X X X
16 737 X X X
17 X | X X X X | X X X
18 X | X X X X | X| X X X X
19 X | X X X X | X X X
20 F100 X
21 737 X X X X X
22 757 X | X X X | X
23 L1011 | X | X X | X




CHART 2. UNACCEPTABLE FLI GHT DECK OPERATI ONS (cont.)
Pi | ot A C 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Type

24 757 X | X| X X | X| X X X
25 727 X | X X X
26 MD-88| X | X X | X| X X X X
27 127 X
28 MD-88| X | X X | X| X X
29 727 X X X X
30 MD- 88 X X X X
31 L1011 | X | X X | X
32 757 X | X X | X
33 X | X
34 727 X X
35 L1011 | X | X | X X X X | X| X X X X
36 727
37
38 MD-88| X | X X X X | X X X
39 L1011 | X | X X X X | X X X
40 757 X | X X | X
41 L1011 X X X X X
42 L1011 | X | X X | X
43 MD-80| X | X X X | X X X
44 767 X | X X X X | X X X X
45 767 X | X| X X X X | X X X
46 F100 X X | X| X X X X
47 767 X | X X | X| X X X X




CHART 2. UNACCEPTABLE FLI GAT DECK OPERATI ONS (cont.)

Pi | ot A C 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Type
48 767 X X X X
49 X | X X | X| X X X X
50 74
51 X | X| X X X X X | X| X X X
52 73 X | X X | X| X X X X
53 X | X X | X| X X X X
54
55 X | X
56 X | X| X X X X
57 X | X| X X X X
58 X | X X X X | X| X X X X
59 X | X X X X | X| X X X X
Sum 38 45 7 14 7 16 35 45 15 27 18 31
Reasons:

1. Option 8 - Too much verbiage in mxed case, difficult to
read.

2. Option 2, 8 - Too long and wordy, would probably have to copy
the informati on on a piece of paper (like we do with voice ATIS)
to make it useful

3. Option, 1, 2, 7, 8, 10, 11, 12 - Lower case or too |long.

4. Option 1, 2, 7, 8 - Too much verbiage, takes too long to
ferret out the information you need.

7. Option 1, 2, 7, 8 - Too nuch reading, not format we use.
8. Option 2, 6, 8, 9, 10, 12 - Cuttered display, sone
information is difficult to retrieve unless entire script is

read.
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11.

12.

13.
14.
15.
16.

17.

18.

19.

20.
21.
23.

24.

25.

26.

27.

28.

Option 1, 2, 7, 8 - It required too nuch tine to read.

Option 1, 2, 7, 8, 10, 11, 12 - | don t like nunbers witten
out as in option 1, 2, 7, 8 and | don't like mxed "case"
letters as in option 10, 11, 12.

Option 1, 2, 7, 8 - Too cluttered.

Option 1, 2, 7, 8 - Full Text too hard to read, too confusing.

Option 1, 2, 7, 8, 10, 11 - Not clear.

Option 2, 8, 12 - Too long and user unfriendly.

Options 1, 2, 7, 8 are difficult to read. W are used to
seeing nunbers to identify Vis, alt and Rws. Wen they are
presented as words they becone difficult to identify.
Options 4, 6, 10, 12 the information is run-on and difficult
to pick out necessary information.

Options 1, 2, 7, 8 - Too long with all the words spelled
out. Options 6, 9, 10, 11 - Lower case and nunbers don't m x

well. Options 4, 10, 11 - One large clunp is harder to dig
t hr ough.

Option 1, 2, 4, 6, 7, 8, 10, 12 - In general too long; keep it
to one page if possible.

Option 2 - Miuch too | ong.
Option 2, 6, 8, 10, 12 - Clutter, Confusion.
Option 1, 2, 7, 8 - Too long, Too wordy.

Option 1, 2, 3, 7, 8 9, 10, 12 - duttered, unfamliar
abbrevi ati ons.

Option 1, 2, 8, 12 - Need breaks between portions of
information. Length of nessage requires too nmuch tine to read
and absorb.

Option 1, 2, 7, 8 9, 10, 11, 12 - Too verbose takes too
long to read when we need to be looking for traffic. M xed
letter case is harder to read on this display. Qur current
conputers use all upper case so it would m x better

Option 8 - Too nuch ver bi age.

Option 1, 2, 7, 8, 9, 10 - Less conci se.



29.

30.

32.

33.

34.

35.

38.

39.

41.

42.

43.

44.

45.

46.

48.

Option 5, 8, 10, 12 - Too cluttered too long to find info
Sone acronyns easily confused, nunbers transposed.

E- 10
Option 5, 6, 11, 12 - Too easy to nmake a m stake when
| ooki ng qui ckly.

Option 1, 2, 7, 8 - Takes too long to find useful
i nformation.

Option 1, 2 - Too nuch reading, nmuch harder to pick out
needed i nfornmation.

Option 2, 8 - Clustered should read Cluttered. | |iked easy
to read versions and this takes too long to read through. |If
| can t get information at a glance, | may mss it

Qption 1, 2, 3, 4, 6, 7, 8 9, 10, 11, 12 - Difficult to
read quickly; no spacing between different pieces of
i nformation; m xed case; non-standard abbreviations.

Option 1, 2, 4, 6, 7, 8, 10, 12 - Scan readability is UNSAT,
horri bl e.

Option 1, 2, 4, 6, 7, 8, 10, 12 - Too many words, or too nuch
text all run together.

Option 2, 4, 8, 10, 12 - Must first read entire case to find the
i nformati on needed.

Option 1, 2, 7, 8 - Too lengthy, difficult to read.

Option 1, 2, 5, 7, 8, 11, 12 - These choices tend to use
tel etype abbrevi ati ons which cause confusion. Sonme of these
choi ces use full English which is tough to quickly retrieve
info from

Option 1, 2, 4, 6, 7, 8, 10, 11, 12 - Too much reading
i nvol ved.

Qption 1, 2, 3, 4, 6, 7, 8, 10, 12 - Difficult to read, too
busy. Al information receives equal weight of inportance.
Difficult to find specific information.

Option 3, 7, 8, 9, 10, 11, 12 - No. 3 is unacceptable
because conprom se | anguage often | eaves one wonderi ng what
i s being neant (Ex. should zeros be added to ceiling?).

Option 5, 6, 11, 12 - Can be sent incorrectly, as well as
interpreted incorrectly.
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Question 2. Which lettering style is best, all upper case or
m xed case?

Upper Case M xed Case
42 12
Comment s:
9. Not sure why | |iked the upper case, but it could be that it is

what | amuse to | ooking at.

17. Al upper case is what we are use to seeing in the current
system When you switch to m xed case it seens to take | onger
to read, because you are expecting all upper case.

33. Upper case for normal information, and the | ower case
English for detail ed NOTAMS.

Question 3. Which "language" is best, full English, teletype, or
t he conprom se?

Engli sh Tel et ype Conpr om se

4 28 30
Coment s:

18. Teletype, ex. OVC SCT for WK in upper case, abbreviate (like
option #5).

29. Conprom se as |long as abbreviations aren't confusing with
ot her avi ation acronyns.

32. Wuld be nice to have WK information in teletype with
conprom se used for normal information

45. Conbi ne conprom se and tel etype.

49. Tel etype for W, conprom se for NOTAMS

50. English for international, conprom se for NOTAVS
53. English or conprom se for NOTAMS and renarKks.

56. Teletype for W, conprom se for NOTAMS
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Question 4. Which structure is best, the single cluster or the
cat egori zed?

Cl ustered Cat egori zed

S 54

Question 5. Should ATIS be delivered over ACARS, voice (as
now) or both?

ACARS Voi ce Bot h

8 0 48
Coment s:

2. ACARS, probably should retain the voice option for the near
future.

4. Both to allow a backup to allow for ACARS failure and
di spatch w t hout ACARS.

8. Both, ACARS is a definite plus.
9. Both, ACARS would be ny first option.

11. Over ACARS it doesn’t take as long to get the information you
want, and if you mss sonething you can find it a | ot faster.

12. ACARS is easier to obtain the information froma di splay, many
times you m ss hearing what you need and have to wait for the
nmessage to repeat.

13. Both with voice backup

20. Over ACARS, there is already far too nmuch audio
communi cations. Plus, crews can refer to condition for
itens they m ght m ss.

28. Need both to have backup in case ACARS is inoperative.

33. Voice, ACARS for arrival is nice feature.

Question 6. How valuable would a "printout” of the ATIS be?

1 = Hgh, 5= Low

Aver age St andard Devi ati on

2.6 1.77
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Comrent s:
4. Too expensive for the val ue.
8. No value provided the ACARS has nessage recall capability.

17. Since the ACARS stores all nessages, it is just |like having a

pri nt out.

18. It would be nice to have the option. A printout would be
nice for cases where there are a | ot of NOTAMS, e.g., during
construction, a |lot of taxi ways are closed. It would be

nice to be able to conpare a witten (printed) copy to the
ai rport diagram

26. As long as information is kept in nmenory and can be
recal | ed.

28. Assum ng readout could be sustained on ACARS di spl ay.
33. 95%of tine low, 5% of the tine it would be nice.
54. Screen only would be detrinental.

Question 7. Should the avionics be "smart" enough to recognize
critical data within an ATI S nessage and then highlight that data
in some way? For exanple, if the winds are beyond sone critical
speed and/or direction for the aircraft type, should the w nd
data flash or otherw se be distinguished fromthe other "normal"
dat a.

Yes No
39 19
Comment s:
4. Yes, | would appreciate any help | can get, as long as this is

not restrictive. Highlight the information, |et ne decide what
to do about it.

7. VWhat is critical in one s eyes is not for another.
8. Coul d be a nice feature but should not be considered
necessary.

10. Contam nated Runways, X-wind restriction if all A/C
limtations are in ACARS it woul d be very hel pful.

11. It would be nice but really not necessary.



12.

17.

18.
20.

24.
28.
30.
32.

33.

39.

45.
48.

49.

50.
52.

It would be nice but could get along without it.
E-14

This would be hel pful to rem nd you that there nay be
sonething to be nore aware of.

No - too many warnings (whistles and bells) in cockpit now.

| deal situation, but is it cost effective; who deci des what
shoul d be hi ghlighted?

Good idea, but is it cost effective? (bells and whistles)

Good i dea.

Not necessary.

I nstead of A/C type pick boundary Ilimt, i.e. 15/20 KTS X-

WND GUSTS > 10 KTS etc., nmake it universal vice A/C
speci fic.

Wuld be a nice feature but all this information could change for
your aircraft. For exanple, MEL itens woul d change all owabl e w nd
conditions. 1Is it worth the cost to put all the cases in nenory.

It would be nice, but would have to be programed by A/ C and may
depend on approach type being flowm. Not Very Realistic.

Using bold print for critical information.

Col or really hel ps.

Want all the data. Maybe separate routine - nonroutine

NOTAMS
Separate into a paragraph "critical" information.
Chime with urgent (SP) level, no chine on nornmal (SA).

Question 8. Wuld a graphical representation of certain parts of
the ATIS be "better"” than the words? Explain and/or show sone
exanpl es.

Yes No
3

8 4
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Coment s:

4. The nost unm stakable way to present the WK woul d be a
st andardi zed format such as: PIT | NFO ALPHA

CEl L:

VI'S: include observations ~
TEMP/ DP:

ALT:

6. Yes, winds and altineter.

7. SCT, BKN, etc. dd style WK

8. Neutral feelings on this - would have to see proposals.

12. Yes, don't like plain English.

15. MBO OVC 3F 68 280/ 12 998 = Best Format.

16. Airport information should be short, not a "laundry list".
24. OVC = overcast BKN = BROKEN SCT = SCATTERED

38. No, at least |I don't think so!

39. No, can't think of any.

42. No, too difficult.

49. Yes, radar summary.

58. Yes, Rwy layout and any Sig. W, taxiway/runway structure.
Question 9. Wuld a synbolic representation of the weat her

information within the ATIS be "better" than the words?
Expl ai n and/ or show sone exanpl es.

Yes No
13 43
Comment s:
3. OVERCAST SCATTERED

4. Use the conprom se |like option #3, except show ceiling and
cloud height in standard format- eg. 40 is 4000' overcast.

10. No, direct reading of information versus decodi ng.



16. Easy to read "user friendly" text is best.
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17. It would seemthat synbol ogy would tend to get lost in
t ext.

18. No, use OVC i nstead of etc.

20. You need pertinent information that does not require
nterpretation, too easy to nake m stakes wth synbol ogy.

21. Confusion, conprom se | anguage preferred.

27. People forget sone synbols, clear text is unanbi guous.

28. Yes, nore concise, pilots already famliar wth format.

32. No, | cant read Air Force WK

33. No, one standard.

39. No, | don't mnd the synbols, But they may not be famliar to
everyone; think the text should be consistent with the current

printed WK reports we get.

Question: How would you suspect the delivery of ATIS over ACARS
woul d affect:

10) The ABILITY TO MANAGE Fl i ght safety?
your wor kl oad? 11)

Mar k one: Mar k one:

6 Decrease significantly 1
Decrease significantly

5 Decrease slightly 0
Decrease slightly

1 No change 5
No change

23 | ncrease slightly 33
| ncrease slightly

23 | ncrease significantly 18

| ncrease siqgnificantly
Comrent s:

Question #10.




4. | like the idea.
12. It would nmake it better.
28. By decreasing audi o workl oad.
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17. It would seemthat synbol ogy would tend to get lost in text.
18. No, use OVC instead of etc.

20. You need pertinent information that does not require
nterpretation, too easy to nake m stakes wth synbol ogy.

21. Confusion, conprom se | anguage preferred.

27. People forget sone synbols, clear text is unanbi guous.

28. Yes, nore concise, pilots already famliar wth format.

32. No, | cant read Air Force WK

33. No, one standard.

39. No, | dont mnd the synbols, But they may not be famliar to
everyone; think the text should be consistent with the current

printed WK reports we get.

Question: How would you suspect the delivery of ATIS over ACARS
woul d affect:

10) The ABILITY TO MANAGE 11) Flight safety? your workl oad?

Mar k one: Mar k one:
6 Decrease significantly
Decrease significantly
5 Decrease slightly 0
Decrease slightly
1 No change 5
No change
23 Increase slightly 33
| ncrease slightly
23 | ncrease significantly 18

| ncrease significantly
Comrent s:

Question #10.




4. | Iike the idea.
12. It would neke it better.

28. By decreasing audi o workl oad.
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Question #11.

16. Much less distraction in critical phase of flight.

18. Many tinmes, the pilots are interrupted while listening to
the ATIS, and end up listening to the tape 3 or 4 tines. This
time is diverted fromflying & nonitoring the aircraft and
ATC.

Question 12. As currently inplenented, radio ATISis a

conti nuous broadcast service; on ACARS, ATIS wll be a request-
reply service. Answer the follow ng questions and provide

expl anati ons where possi bl e.

12a) Should ATIS updates be autonatically data |inked to the
flight deck after the initial request?

Yes No
49 9

Comrent s:

4. Yes, simlar to flashing nessages we now have.

10. Yes, case in point frontal passage TRWactivity, RW
condi tion.

11. Yes, that way you always have the up to date information

17. No, nost pilots know when a new ATIS is schedul ed to cone
out and if the weather is changing rapidly tower gives the
information as the aircraft cones on frequency.

20. Yes, if information changes crew would be alerted i medi ately,
rat her than have to be told by ATC that information has been
changed or updat ed.

21. Yes, if cost effective.



23.

24.

26.

30.
32.

No, time is on ATIS an wll advise if you don't have
current.

Yes, for maybe 30 m nutes automatically, then by request.
No, we'll ask again if needed. If it s severe W, we woul d

expect to hear that from approach as a flight precaution.

Be nice, but not necessary.

Yes,

tied into wheels up or

postflight nessage.
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43. Yes, the computer will know which ATIS broadcast you have
received, therefore it can/should update as appropriate.

45. Yes, saves tinme/workload. Conmunication between pilot and
controller would be reduced.

46. Yes, within a reasonable tine and not after "off/on" event
has occurred.

52. Not after switch to APP.
55. Yes, for the destination only.

57. Yes, update only change from previous.

12b) Shoul d each update be annunci ated upon delivery?
Yes No
47 *11

Coment s:

6. Only if significant.

10. No, check it yourself.

11. Yes, it would draw your attention to it so you don't m ss
it.

20. Yes, sone sort of alert to ensure crews note the updated
i nfo.

21. Yes, screen only/silent.

25. Yes, timng is inportant. There needs to be a point where
any further interruptions in cockpit are inhibited. Perhaps
bel ow 10, 000 .

26. No nore flashing lights on approach. Bad for safety.

32. Yes, have non-auditory delivery, no chines.

33. Yes, would pronpt you for ATIS change.

34. Yes, not too overbearing.

45. Yes, as long as annunci ati on does not cause distraction in a
critical phase of flight.
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49. Yes, no sounds, do visuals.

Question 13. The ATIS is basically divided up into weather
conditions (sequence report), facility information (instrunent
approach and runway in use) and general remarks (NOTAVS)

13a) Is this order representative of the inportance of the
i nformation?

Yes No
50 8
Coment s:

4. No, WK/ AF Dat a/ NOTAMS (The order is not really significant,
need it all).

7. No, sequence, APP, then NOTAMS.

8. No, NOTAMS are generally last even in the current voice
format - | support that concept.

14. No, WK - first, Landing Data - second, NOTAMS - third.
16. No, NOTAMS last, |imt NOTAMS to only very inportant.
18. No, WK, APP, NOTAMS.

19. Yes, keep with sane voi ce sequence.

26. Yes, we use it just that way.

28. Yes, this order is okay - pilots are used to it - don't
change.

32. Yes, a good place to mx using tel etype and conproni se
| anguage, i.e. WK is teletype and rest in conprom sed.

44. This order is inportant for ease of conprehension.
13b) Are there any single pieces of information (e.g., w nd
speed, tenperature) that are always nore inportant than the
rest?
Yes No
20 38

Coment s:

we



2. No, retain the standard report sequence order.
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4. No, not unless it represents an out of limts condition.

6. Yes, ceiling, vis, w nd.

11. Yes, ceiling, tenp, land rwy, vis, w nd.

14. Yes, w nd.

16. Yes, multiple ceiling | ayers above 1000'.

18. No, list themas they have al ways appeared in witten form

20. No, conplete information package is required for safety s
sake.

21. Yes, special information.
22. Yes, ceiling and vis.

23. Yes, depends on WK, how ceiling vis is nore inportant than
w nd, or wind aore inportant than clr.

25. Yes, certainly high wind speeds, wind shear info., |ow
ceiling vis tend to be nore inportant.

27. Yes, vis and w nds.
32. Yes, approach in use. Set it up 100m out.

33. No, Depends on WK conditions, |low ceilings or high w nds,
etc.

38. Yes, ceiling, vis, wnds, and altineter.
39. Yes, depends on departure or arrival phase.
50. Yes, runway.

13c) |If yes, please list the information and order inportant to
you .

Comrent s:
8. WK - App/ Rwy - NOTAMS (present format).

9. wind - altimeter.



10. ceiling/vis - wind - rw conditions i.e. NOTAMS.
11. ceiling - vis - tenp - wind - |and rwy.
14. wind - vis - ceiling.
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22. ceiling - vis - wind - approach.

25. wind shear - T.S. activity - low ceilings/vis.

27. vis has to be good enough to land - winds have to be in
[imts.

29. runway in use - ceiling - altinmeter - winds -tenp - NOTAMS.
32. app - w - ceiling - w nd.
36. landing or departing rw may be placed first.

39. Departure (tenp - altinmeter - winds - runway), Arrival
(ceiling altimeter - wi nds - runway).

40. <ceiling vis - winds - extrene tenps.
41. wnds - ceiling - vis.

13d) If yes, would you like to see the information reorgani zed to
reflect your order of inportance?

Yes No
7 12

Comrent s:

14. No, keep format NWS uses - consistency.

25. No, | would prefer to keep sane format just delineate
abnormal (low, high, etc.) information by flashing, different
type size.

38. No, but highlight!

39. No, keep it in standard order, so we know where to | ook.

13e) Wiat additional information would you |ike to see within
the ATI S nmessage?



Coment s:
4. Keep it sinple and short, let me know if it changes.
6. Del ays.
12. Dewpoint.
23. Shortened nessaqe.
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27. Fl ow del ays.

29. Any applicable conmpany NOTAMS or hel pful info at specific
field, i.e. - local variations, requirenents, gate #'s.

32. Safety of flight PIREPS.
33. Surface conditions in winter operations.
34. Don't overload information into ATIS nessage.

35. Departure and arrival delay status and reason why, very
inmportant for arriving flights and fuel/diversion considerations.

40. Pl REPS.
52. Signets on departure, W map.
54, More imedi ate informati on on term nal area.

13f) Wiat information would you like to see deleted fromthe
ATl S nmessage?

Comment s:

2. Tower frequencies that are already |isted on airport

di agram

4. Nuner ous taxiway closures/ranp construction information is

of ten overwhel m ng
| f possi ble keep nessage to one screen.
16. Too many "K-mart" airport information.

23. Unnecessary NOTAMS - i.e. ones that are already in witten
noti ce.



26. Last line of "Advise you have wastes tine and space.
Could end with * or sone unique character in one space.

28. Runway ... in use, advise you have, could be del eted.

33. Nothing, too nmuch information is not the problem just how
it i1s presented.

34. Don't overload information into ATIS nessage.

38. Words such as ATIS, AND, RW and ADVI SE S| ERRA.
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39. Msc. junk statenents about birds/replying to hold shorts,
etc.

48. Delete fromvoice system (Good afternoon this is ...).
49. Routi ne NOTANMS.

51. Delete in use, VORTAC, extra words.

53. Excessive remarks.

13g) At the end of each ATIS is the rem nder to "Advi se you have
information__ " (e.g., Foxtrot). |Is it necessary to be

rem nded each tine or is this an accepted routine procedure?

Di spl ay space anong other things mght be saved if this could be

del et ed.

Yes No
11 47

Comrent s:

1. Coul d be renpoved fromthe screen

4. Del ete "Advise" close with "I NFO ALPHA" to signify
cl osure/ end of nessage.

5. Not necessary to be rem nded.
11. Yes, if information was on ACARS only need it at the start.

12. Just state information, everyone knows they are supposed to
report it.

14. Cdearly note what the information is - accepted practice
will fulfill the announcenent requirenent.

17. The ID lets both the pilot and controller know you have the
current information. It can be shortened to "I NFO we all know to
advi se the controller.

18. At tinmes it is nice to have a remnder. Perhaps it could be
shortened to "I NFO FOXTROT".

20. Yes, crew doesn t have to nenorize current info designator

23. No, it s ingrained fromthe very first flight that is what
you do.



25. No, as long as in header the nane of ATIS is clear and easy
to find, that should be sufficient.
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29. Just put al pha code at end of nessage, i.e. "FOXTROTI" or "F"

34. No, separate line - just use info letter, this wll verify
the end of ATIS information.

35. Yes, this comment signals the pilot has reached the end.

36. Yes, sonetines the ATIS is so long that you forget which
info you have. Having it identified at the beginning and at the
end woul d be a hel pful rem nder.

38. Not necessary - you are doing nore than just providing nme
with information, you are telling me howto use it. Delete it
and save space.

39. Not necessary - maybe just a repeat of the letter, or
"ADVI SE F", etc.

40. Yes, as long as each airfield has different reporting
criteria.

46. Yes, desirable - easy to find quickly.
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